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A Master Cylinder 

[0001] This invention relates to a master cylinder having first and second 

chambers that communicate fluid to a same circuit in a braking system until a pre- 
determined volume of fluid has been communicated from the second chamber and 
thereafter communication exclusively continues from the first chamber during a brake 
application. 

Background of the Invention 
[0002] It is known to provide a vehicle braking system with a master cylinder 

having a quick fill chamber such as disclosed in U.S. Patents 3,937,021; 4,133,178; 
4,208,881; 4,445,334; 4,702,530 to initially communicate fluid to the wheel brakes 
during a brake application. In such master cylinders a first chamber is defined by 
communicating a low pressure and high volume of fluid to provide a quick take-up of the 
components in a brake system and a second chamber is defined by communicating a high 
pressure and low volume of fluid to a brake system during a brake application. The 
chambers are established by a stepped bore in the housing that retain a corresponding 
stepped piston that is moved by an input force applied to input member. At the beginning 
of a brake application, fluid from the first chamber is communicated into the second 
chamber until a predetermined pressure level is reached. Once the pressure level is 
reached, a normally closed check valve opens and communication to from the first 
chamber is thereafter communicated to a reservoir to prevent further pressure build up in 
the first chamber. Unfortunately, this pressure level is retained in the take-up chamber 
during the duration of a brake application. 

Summary of the Invention 
[0003] It is an object of this invention to provide a master cylinder having a quick 

take-up chamber with means whereby after a predetermined volume of fluid is supplied 
to a brake system, the fluid pressure in this take-up chamber is essentially eliminated and 
as a result does not effect the development of a brake application by an actuation force 
applied to a input member. In addition, the master cylinder has an improved brake pedal 
feel is provided during initial pedal travel of a brake application and a reduction in the 
time required to effect a brake application. 

[0004] According to this invention, the master cylinder has a housing with first 

and second bores therein that are connected to a same circuit in a braking system. The 



first bore retains a first piston therein to define a first chamber while the second bore 
retains a second piston therein to define a second chamber. The first piston includes a 
first cylindrical member that is connected to a second cylindrical member by a shaft. The 
shaft is characterized by a peripheral member with an actuating ramp that radially 
extends from an axis of the shaft to an apex with a retracting ramp that radially extends 
from the shaft. The input member is directly connected to the second cylindrical member 
of the first piston while the second piston engages the connecting shaft by way of a roller. 
Upon receipt of an actuation force, the input member simultaneously moves the first 
piston in the first bore and the second piston in the second bore to simultaneously 
communicate fluid to the same braking system. Once a predetermined volume has been 
displaced from the second chamber as a function of movement of the second piston 
through the engagement of the roller on the actuation ramp to the apex, communication 
of fluid from the second chamber terminates as the roller now engages the retraction 
ramp and the second piston is returned to a position where the fluid pressure in the 
second chamber essentially eliminated. Elimination of the fluid pressure in the second 
chamber also essentially eliminates the development of any lateral force on the shaft 
through the roller engagement and as a result the actuation force is entirely applied to the 
first cylindrical member in the development of pressurized fluid exclusively in the first 
chamber during a brake application. 

Brief Description of the Drawings 
[0005] The drawing is a schematic illustration of a cross section of a master 

cylinder according to the present invention. 

Detailed Description of the Drawings 
[0006] In the description that follows, components of the master cylinder that are 

identical may be identified by a same number plus ' unless necessary to better describe a 
functional relationship with another component. 

[0007] The master cylinder 10 for use in a brake system according to this 

invention is shown in the drawing. The master cylinder 10 has a housing 1 1 that includes 
a first bore 21 and a second bore 3 1 that are connected to a same brake system 50. A first 
piston 22 is sealingly retained in the first bore 21 to define a first chamber 20. A first 
return spring 23 is located in the first chamber 20 urges the first piston 22 toward a stop 
39 to define the limits of the first chamber 20 wherein the chamber 20 is connected 
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through a first compensation port 24 and a second compensation port 29 to a reservoir 60 
in the rest position. 

[0008] The first piston 22 includes a first cylindrical member 26 that is connected 

to a second cylindrical member 27 by a shaft 28. The first cylindrical member 26 has a 
first seal 50 that is separated from a second seal 52 by a groove 54 that is connected to 
the reservoir through compensation port 29. The seals 50,52 prevent communication 
from chamber 20 and reservoir 60 to a common chamber 62 in housing 11. The 
common chamber 62 is essentially at atmospheric pressure and connected to reservoir 60 
by one way seal 52 on cylindrical body 26 and one way seal 72 on piston 32. The shaft 
28 functions in the common chamber 62 and has a cylindrical body with a peripheral 
surface that includes an actuating or first ramp 12 that terminates at an apex with a 
retraction or second ramp 13. The first ramp 12 and second ramp 1.3 both radially extend 
from the axis of shaft 28 and have a relationship such that a slope of the first ramp 12 
may be non-linear or linear with respect to the second ramp 13. The first ramp 12 is 
selected to match an actuation pattern for the brake system and it is anticipated that a 
slope of the first ramp 12 could vary from 30-60 degrees as long as a desired volume of 
fluid is quickly dispersed into the brake system through port 35 while the second ramp 13 
would be selected to allow for the return spring 33 associated with the second piston 32 
quickly return the second piston 32 to a position of rest. 

[0009] The second piston 32 that is sealingly retained in the second bore 31 to 

define a second chamber 30. The size of the second chamber 30 with respect to the first 
chamber 20 is such that a large relative volume of fluid is retained therein and may reach 
a ratio of 2:1. A second return spring 33 that is located in the second chamber 30 urges 
the a roller 14 on the second piston 32 toward a stop defined by the peripheral surface of 
shaft 28 on the first piston 22 to set the limits of the second chamber 30. The second 
chamber 30 is connected to receive fluid from reservoir 60 by way of a third 
compensation port 34 in housing 1 1 and the flow of fluid past one way seal 70 carried by 
piston 32. 

[0010] The first piston 22 and the second piston 32 receive an initial actuation 

force from an input member 111 that is directly applied to the second cylindrical member 
27 of the first piston 22. Upon receipt of an actuation force, the first piston 22 directly 
moves within bore 21 to supply a volume of fluid to braking system 50 through the first 
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outlet port 25 while the second piston 32 moves in bore 31 as a function of the 
engagement relationship of roller 14 and the actuation ramp 12 to communicate fluid 
through outlet port 35 to the braking system 50. 

[0011] A large volume of fluid is communicated through outlet port 35 while a 

smaller volume of fluid is communicated through outlet port 25. The flow through outlet 
port 35 is under the control of a normally closed one way check valve 40 that is located 
between the second outlet port 35 and the braking system 50. The check valve 40 only 
allows fluid communication from the chamber 30 toward the brake system 50 and 
includes a ball 42 that is urged toward a seat 43 by a spring 41. During axial movement 
of shaft 28 in chamber 20, the roller 12 moves up the first ramp 12 to move piston 32 into 
chamber 30 to pressurize fluid therein. The pressure of the fluid in the second chamber 
30 increases and after overcoming the force of the spring 41 in check valve 40 urges the 
ball 42 off seat 43 to open the check valve 40 to communicate fluid to the braking system 
50. The communication of fluid from the second chamber 30 terminates once the roller 
14 has reached the apex on shaft 28 and now roller 14 moves down the retraction or 
second ramp 13. As the roller moves down the retraction or second ramp 13 the fluid 
pressure in chamber 30 is reduced and is now lower than the fluid in the brake system 50 
such that return spring 41 urges ball 42 into engagement with seat 43 to seal chamber 30 
from the braking system. Thereafter, communication of pressurized fluid to the braking 
system 50 continues exclusively from the movement of the first cylindrical member 26 in 
the first chamber 20. When check valve 40 closes and the roller 14 moves down the 
retraction or second ramp 13, the second return spring 33 urges the second piston 32 
toward a position of rest. As piston 32 moves toward a position of rest, chamber 30 
expands such that the fluid pressure therein is essentially that of reservoir 60. When 
piston 32 moves toward a position of rest should any fluid needed to be added to the 
second chamber 30 fluid may flow from reservoir 60 past a seal 70 on the second piston 
32. With the pressure in chamber 30 at reservoir pressure, no lateral forces are 
introduced to shaft 28 that would create side loading on the operation of piston 22. 



